Knockdown of synaptic scaffolding protein Homer 1b/c attenuates secondary hyperalgesia induced by complete Freund's adjuvant in rats.
Previous studies have demonstrated that Homer 1b/c, a postsynaptic molecular scaffolding protein that binds and clusters metabotropic glutamate receptors at neuronal synapses, has an important role in the metabotropic glutamate receptor signaling process. In the current study, we investigated the possible involvement of Homer 1b/c in secondary hyperalgesia induced by complete Freund's adjuvant (CFA). Chronic inflammation was induced by injecting CFA into the left hind ankle of Wistar rats. Homer 1b/c antisense or missense oligonucleotides were intrathecally administrated (antisense, 10 μg/10 μL, 5 μg/10 μL, or 2.5 μg/10 μL, once a day; missense, 10 μg/10 μL) from 5 to 8 days after the onset of inflammation. The withdrawal threshold and withdrawal latency to mechanical or thermal stimuli were determined before and after the intrathecal administration. The expression and distribution of Homer 1b/c were examined in the spinal cord using immunological techniques. Mechanical allodynia and thermal hyperalgesia were induced within 24 hours and maintained for >2 weeks after the CFA injection. The expression of Homer 1b/c reached the highest level 7 days after inflammation and returned to baseline at day 28. Intrathecal administration of Homer 1b/c antisense oligonucleotides markedly reduced the expression of Homer 1b/c protein in the spinal cord. Additionally, administration of Homer 1b/c antisense oligonucleotides attenuated secondary mechanical hypersensitization on days 2 to 5 and reduced thermal hypersensitization on days 3 to 4. There were no effects of missense oligonucleotides on hypersensitization and the expression of Homer 1b/c. In the naïve rats, Homer 1b/c antisense oligonucleotides did not affect the mechanical and thermal responses or locomotor activity. These novel results demonstrate that Homer 1b/c in the spinal cord contributes to the maintenance of secondary hyperalgesia induced by CFA and suggest that Homer 1b/c may be a novel target for pain therapy.